Abstract
capillaries of the sorbents, sorbates on the surface were easily desorbed while most in the 23 pores were retained. After mopping and recovery, each sorbent can be re-used several 24 number of time. Each sorbent has a distinct feature that enhances its mopping ability. The 25 sorbates were mopped in the order: crude oil > diesel > kerosene > petrol. It was further 26 observed that proteinous sorbents(feather and goat hair) with oleophilic and aquaphobic 27 properties absorbed more of all the hydrocarbon liquids than cellulosic sorbent(coco-nut 28 husk and corn cob) at any particle size and contact time, although both showed high 29 sorption capacity for the sorbates. Particle size of sorbents, activation, contact time, 30 molecular chain length and viscosity of sorbates determined the amount of hydrocarbon 31 absorbed/adsorbed, recovered or retained. The amount of residual leachable diesel in the 32 sorbent was below 3% and the waste sorbent after oil recovery could be used for making 33 logs as alternative to fire wood or for making particle board for furniture. pulverized. Both carbonized and uncarbonized materials were sieved into two particle sizes 90 of 325µm and 625µm using mechanical sieve. Nylon 66 fabric whose adsorption profiles had 91 been predetermined and found to be adequate was used for construction of pillow 92 cases/bags (booms) of 2cm x 2cm x 1cm dimension for the sorbents (Nduka et al, 2008) . 60mins and 90mins, petrol was at 90mins.
208
For 625µm particle size highest absorption/recovery for crude oil was at 30mins 209 contact time, diesel was at 120mins, kerosene was sorbed/recovered more at 60mins while 210 petrol was sorbed more at 60mins and recovered more at 30mins.
211
All the above considerations were based on the initial oil mop (1 st use), the same trend was 212 observed at 2nd, 3rd and 4th use with minor variation. for the sorbent-sorbate system for each particle size and contact time has been reported 283 (Tables 1a -4a and Tables 1b -4b area) absorbs the hydrocarbons more than the small surface area(large particle size).
294
Proteinous sorbents absorbed more than cellulosic sorbents, among proteinous sorbent, 295 feather absorbed more than goat hair as coconut husk (coir) absorbed more than corn cob 296 when considering cellulosic. More higher molecular weight compounds were absorbed and 297 recovered than lower molecular weight, may be because the later are subject to high rate of tend to be hydrophilic and would absorb water more readily than oil but do absorb oil using 310 its fibrous cellulose/lignin strands. Although we have stated that the effect of these natural 311 compositions are not overriding [Nduka et al, 2008) , in a subsquent manuscript, it will be 312 shown that they cannot be ignored, previous study has shown that cotton with enormous 313 surface having lengthy strings of fibers absorbed more of these hydrocarbon liquids than 314 materials of this study (Nduka, 2000) ; having stated in a previous study that activated and 315 natural feather absorbs more than three times all the sorbates than goat hair and coco-nut 316 husk (coir) (Nduka et al, 2008 , Nduka et al, 2007 volume of waste sorbents will be generated after oil recovery in actual field work, 396 leachability test was conducted using uncarbonized sorbent with diesel regardless of the 397 particle size, the result showed that the percentage release of the hydrocarbon into the 398 environment is less than 3% (Fig 1) (299) 400 (290) 60 495 (380) 460 (324) 420 (302) 415 (296) 90 488 (380) 455 (318) 415 (300) 408 (290) 120 480 (365) 458 (318) 420 (301) 410 (295) 4 325µm 30 petrol 395 (285) 390 (280) 380 (220) 350 (200) 60 400 (290) 395 (282) 385 (221) 355 (202) 90 405 (292) 385 (280) 388 (210) 352 (202) 120 402 (288) 388 (283) 384 (205) 348 (200) (200) 340 (160) 320 (163) 60 395 (215) 375 (202) 360 (165) 330 (165) 90 385 (210) 370 (200) 350 (162) 335 (170) 120 400 (220) 375 (202) 370 (170) 340 (175) [% recovery in parenthesis] (288) 398 (250) 390 (240) 60 515 (392) 460 (310) 400 (260) 405 (260) 90 550 (405) 462 (312) 420 (270) 400 (260) 120 580 (410) 465 (315) 425 (270) 410 (262) 2 325µm 30 Diesel 420 (262) 400 (258) 395 (250) 390 (245) 60 435 (264) 420 (260) 410 (258) 405 (260) 90 430 (265) 425 (264) 425 (270) 420 (270) 120 450 (275) 435 (265) 430 (270) 428 (270) 3 325µm 30 KeroSene 405 (258) 400 (256) 380 (210) 350 (200) 60 410 (260) 400 (250) 385 (220) 380 (205) 90 420 (260) 405 (258) 390 (225) 385 (210) 120 440 (262) 410 (260) 385 (225) 385 (210) 4 325µm 30 petrol 355 (180) 350 (180) 340 (180) 310 (160) 60 380 (190) 355 (182) 350 (190) 315 (162) 90 380 (190) 350 (180) 345 (180) 315 (162) 120 395 (195) 360 (185) (280) 395 (210) 345 (180) 120 405 (285) 400 (285) 395 (210) 350 (180) 7 625µm 30 Kerosene 385 (205) 380 (200) 340 (160) 310 (140) 60 396 (208) 382 (200) 345 (162) 340 (152) 90 398 (206) 380 (198) 348 (164) 340 (152) 120 400 (225) 385 (200) 360 (170) 345 (160) 8 625µm 30 petrol 363 (165) 360 (160) 330 (162) 305 (140) 60 375 (200) 365 (162) 340 (164) 310 (142) 90 380 (202) 365 (160) 345 (165) 315 (146) 120 385 (205) 370 (200) 350 (165) 320 (160) [% recovery in parenthesis] 493 (295) 400 (292) 390 (208) 350 (195) 60 450 (298) 420 (298) 400 (230) 357 (200) 90 443 (280) 400 (290) 405 (240) 397 (210) 120 455 (285) 425 (300) 415 (260) 405 (220) 3 325µm 30 KeroSene 325 (201) 321 (200) 318 (169) 298 (200) 60 326 (202) 324 (198) 320 (170) 300 (202) 90 342 (218) 322 (196) 319 (168) 302 (198) 120 338 (205) 326 (202) 322 (175) 299 (200) 4 325µm 30 petrol 310 (168) 308 (164) 302 (166) 288 (162) 60 312 (170) 310 (165) 305 (168) 290 (165) 90 325 (180) 310 (162) 310 (165) 290 (163) 120 330 (182) 315 (170) 308 (164) 410 (290) 390 (201) 385 (200) 380 (196) 90 403 (288) 388 (200) 390 (200) 380 (198) 120 412 (292) 392 (204) 390 (202) 385 (198) 3 325µm 30 KeroSene 308 (200) 300 (198) 292 (180) 290 (176) 60 315 (202) 302 (198) 288 (180) 285 (174) 90 312 (202) 298 (196) 300 (188) 290 (176) 120 320 (210) 310 (200) 305 (188) 294 (177) 4 325µm 30 petrol 302 (200) 294 (170) 284 (170) 272 (160) 60 300 (198) 296 (180) 280 (168) 270 (158) 90 304 (199) 300 (180) 285 (170) 272 (158) 120 306 (202) 298 (172) 286 (171) (170) 60 435 (290) 398 (220) 390 (182) 288 (158) 90 430 (294) 410 (270) 390 (184) 296 (164) 120 450 (300) 436 (280) 398 (202) 308 (172) 2 325µm 30 Diesel 400 (264) 336 (220) 300 (168) 288 (150) 60 398 (230) 330 (210) 308 (170) 290 (150) 90 402 (220) 332 (200) 310 (170) 285 (152) 120 418 (235) 340 (215) 310 (165) 296 (156) 3 325µm 30 KeroSene 290 (180) 280 (160) 280 (160) 270 (158) 60 285 (175) 288 (165) 284 (160) 272 (160) 90 292 (178) 285 (164) 286 (162) 280 (160) 120 298 (182) 288 (166) 286 (164) 290 (162) 4 325µm 30 petrol 280 (170) 272 (168) 260 (149) 260 (150) 60 284 (168) 272 (170) 268 (150) 265 (152) 90 288 (184) 275 (172) 266 (156) 264 (155) 120 280 (186) 276 (170) 270 (158) (215) 320 (200) 300 (170) 268 (148) 60 390 (218) 330 (202) 302 (173) 270 (150) 90 396 (220) 335 (204) 305 (175) 270 (152) 120 402 (220) 335 (204) 305 (168) 280 (160) 3 325µm 30 KeroSene 280 (162) 268 (156) 264 (152) 260 (150) 60 285 (160) 275 (160) 268 (154) 264 (152) 90 282 (160) 270 (156) 270 (158) 268 (155) 120 285 (162) 275 (160) 270 (158) 268 (155) 4 325µm 30 petrol 270 (168) 260 (152) 256 (146) 250 (130) 60 269 (166) 265 (153) 260 (150) 252 (130) 90 272 (168) 262 (152) 264 (152) 252 (132) 120 276 (169) 268 (154) 264 (152) 255 (135) 5 625µm
30
Crude Oil 306 (168) 300 (160) 284 (172) 260 (160) 60 308 (172) 302 (160) 285 (172) 272 ( (100) 186 (98) 182 (96) 180 (92) 60 210 (104) 188 (98) 186 (98) 182 (92) 90 208 (102) 185 (96) 185 (98) 185 (95) 120 215 (106) 190 (100) 188 (100) 185 (95) [% recovery in parenthesis] (168) 298 (168) 90 398 (224) 372 (200) 356 (186) 315 (196) 120 426 (304) 385 (236) 364 (200) 294 (174) 2 325µm 30 Diesel 320 (240) 320 (250) 260 (195) 230 (120) 60 390 (220) 369 (200) 270 (190) 220 (110) 90 365 (200) 360 (200) 270 (192) 215 (120) 120 335 (205) 350 (206) 295 (200) 220 (125) 3 325µm 30 KeroSene 280 (215) 266 (180) 266 (108) 260 (110) 60 290 (216) 260 (160) 270 (102) 270 (112) 90 300 (208) 293 (196) 260 (165) 265 (98) 120 320 (202) 260 (120) 263 (120) 250 (108) 4 325µm 30 petrol 230 (140) 260 (128) 210 (120) 160 (80) 60 260 (160) 265 (130) 230 (125) 170 (90) 90 272 (180) 260 (130) 230 (120) 140 (76) 120 280 (190) 265 (132) 231 (121) 155 ( (155) 197 (102) 175 (90) 60 260 (180) 230 (150) 175 (100) 175 (92) 90 265 (178) 220 (140) 170 (160) 170 (88) 120 265 (170) 240 (142) 190 (102) 175 (90) 8 625µm 30 petrol 220 (100) 178 (104) 116 (96) 108 (80) 60 218 (120) 169 (108) 140 (90) 110 (90) 90 236 (108) 169 (106) 140 (92) 110 (92) 120 220 (122) 184 (120) 150 (102) 115 (93) [% recovery in parenthesis] (280) 374 (266) 346 (224) 274 (208) 60 362 (256) 378 (248) 354 (220) 296 (204) 90 378 (252) 350 (220) 350 (228) 330 (192) 120 378 (240) 376 (242) 342 (216) 292 (204) 2 325µm 30 Diesel 342 (252) 322 (235) 268 (148) 222 (140) 60 370 (255) 367 (240) 265 (128) 200 (140) 90 357 (218) 320 (195) 265 (126) 202 (141) 120 300 (240) 295 (180) 290 (180) 200 (140) 3 325µm 30 KeroSene 280 (127) 266 (106) 273 (102) 260 (102) 60 330 (173) 276 (108) 280 (113) 280 (109) 90 286 (175) 272 (104) 260 (101) 240 (104) 120 280 (120) 220 (101) 253 (101) 
